Background: Knowledge translation (KT) and evidence-based practice are widely referenced in clinical medicine, with parallel calls for clinical teaching to better reflect best educational practice. How clinical teachers use medical education theory and evidence is largely unknown. Aims: To explore anaesthetists' attitudes to clinical teaching and medical education theory and evidence: whether they use it, what sources they access and attitudes to possible barriers to its use. Methods: Data were collected from anaesthetists via on-line questionnaire. Results: 364 anaesthetists (19% response rate) completed the questionnaire. Respondents preferentially approach colleagues and access short courses or workshops to improve their teaching. Twenty-eight percent reported consciously using medical education theory or evidence often or regularly, with 24% having never done so; 52% have never accessed any medical education article; and only 21% have read an article from a medical education journal. Lack of available time due to clinical commitments was the major barrier identified to greater use of medical education evidence and theory. Conclusion: A "knowledge-practice gap" does appear to exist in anaesthesia teaching in spite of the improved medical education evidence base. KT methodology may provide a guide to improving clinician engagement with medical education.
Introduction
Evidence-based medicine (EBM) is firmly established in the healthcare landscape, with clinicians encouraged to incorporate as much evidence as possible into their practice. Systematic attempts have been made to find and summarise the available evidence to facilitate this, most noticeably the Cochrane collaboration. Teaching of EBM has become a standard part of both undergraduate and postgraduate curricula.
It is 15 years since the British Medical Journal editorialised that evidence-based teaching was required in medicine (Peterson 1999) . Although there has been debate concerning health professional education (HPE) research quality and a recognition that further "theory-driven evidence" is required (Durning et al. 2012) , there has been continued growth in HPE research in parallel with the increased production of evidence in clinical medicine. This growth in knowledge has been accompanied by increasing efforts at knowledge synthesis, such as the publication of new texts (Swanwick 2010; Dornan et al. 2011 ) and systematic reviews, in particular the Best Evidence in Medical Education (BEME) reviews in Medical Teacher (Harden 1999) . These developments have improved the accessibility of medical education knowledge, prompting the claim: "Evidence shaped practice and policy flourishes when there is access to evidence and know-how about using it." (Hammick 2012) A related phenomenon to EBM is knowledge translation (KT). KT describes the interaction between the generation of knowledge and its implementation (Graham et al. 2006) . It has been defined as:
"A dynamic and iterative process that includes synthesis, dissemination, exchange and ethically-sound application of knowledge to improve the health of (patients), provide more effective health services and products and strengthen the health care system." (Canadian Institutes of Health Research 2012) KT can be viewed as an extension of EBM, but the underlying perspective differs. In KT, the underlying assumption is that researchers, or knowledge producers, generate knowledge they believe will help patient care and then seek to have clinicians implement it. In contrast, in EBM, the underlying assumption is that clinicians, or knowledge users, recognise a problem in patient care and seek evidence from the knowledge generated by researchers to help determine how best to resolve it KT has assumed greater importance with the realisation that a 'knowledge-practice gap' may persist in spite of evidence synthesis and dissemination, and the ubiquity of training in EBM. That is, patients continue to receive care which differs from that recommended even when the validity of the evidence is acknowledged and clinician awareness is high (Lang et al. 2007; Graham et al. 2007) . KT aims to move beyond knowledge production to discover what factors facilitate and impede implementation and how they can be manipulated to maximise patient care (Graham et al. 2006 ).
There is no reason to think that HPE is different to clinical practice in this respect. There is in all likelihood a parallel gap between available educational knowledge, on the one hand, and the practice of clinical teachers on the other (Reeves et al. 2013) . While it would be comforting to think that teaching in HPE is more evidence-based now than it was in 1999 due to the improved production of evidence, we do not actually know.
Clinicians are already for the most part cognisant of the theories that underpin the generation of knowledge that supports their clinical practice. In contrast, many clinical teachers have not received training in how to teach, are relatively ignorant of educational theory, and often do not recognise the importance of theory guiding practice in this area (Kaufman 2003; Bould et al. 2012) . Educational theory is important in directing research and the knowledge generated by this research has relevance in generating both greater understanding and also providing evidence for improved practice (Hodges & Kuper 2012).
Our context of anaesthesia training in Australia and New Zealand is hospital-based with no direct university involvement, and is supervised by our professional college, the Australian and New Zealand College of Anaesthetists (ANZCA) in 170 hospitals spread throughout the two countries. With less linkage to universities, faculty development opportunities for clinical teachers may be more limited in comparison to North America and Europe.
The aim of this study was to investigate if anaesthesia teaching in Australia and New Zealand is evidencebased or whether there is, in fact, an evidence-practice gap. Such a gap would suggest an underlying problem with knowledge translation in the practice of medical education in anaesthesia.
Our research questions were: 
Methods

Sampling and data collection
Literature review did not identify any relevant previous surveys. Using the question development principles described by Dillman et al. (2009) , questions were developed in four key areas: The survey was administered electronically using Formdesk (http://www.formdesk.com) and responses were anonymous. A reminder email was sent after 4 weeks to maximise response rate.
Data analysis
All quantitative analyses were performed using SPSS 21.0. Descriptive statistics were calculated for all closed response questions. Comparisons used Chi-square, Kruskal-Wallis and Mann-Whitney U tests, with corrected significance set at p<0.05.
Results
There were 364 responses, an initial response rate of 19%. 17 respondents reported a minimal role in teaching. As the proportion of ANZCA Fellows involved in teaching has been reported as 78% (ANZCA, 2010) , this represents an effective response rate of 23%. Although SIG members had more anaesthesia experience (Χ 2 = 29.4, p< 0.001), the response rate and characteristics of the two subgroups were similar (Table 1) , hence subsequent analysis was performed on the entire sample. Compared to the population of ANZCA Fellows, our respondents had significantly more anaesthetic experience ( Χ 2 = 49.86, p < 0.001) and were more likely to be female (Χ 2 = 20.30, p < 0.001) ( Table 1) .
Anaesthetists' attitudes to clinical teaching
Reported respondent satisfaction with their own teaching performance was neither high nor low, with a mean of 3.2, where 3 was neutral. There was marked enthusiasm for improving teaching, with a mean of 4.1, and 82% of responses either 'agree' or 'strongly agree'. Self-assessed teaching performance was generally rated lower or similar to clinical performance, with a mean of 2.5, with 45% rating their teaching performance inferior. One-to-one teaching was the most common form of teaching reported, reflecting the high frequency of direct trainee supervision in anaesthesia. Respondents' current teaching modalities, and those they want to access medical education knowledge to improve, are shown in figure   1 .
Use of educational theory and evidence
Ninety-two percent of respondents reported that they had sought advice from better-qualified colleagues to support their teaching, with 24% doing this often or regularly. Sessions on medical education at anaesthesia conferences had been attended by 77%, though only 22% attended often or regularly. Almost half had attended short courses and workshops while 10% were enrolled in or had completed a university qualification ( Figure 2 ).
When asked directly if they had consciously used medical education evidence and theory, 24% reported they had not while 28% used it often or regularly. The 76% who reported they had used evidence and theory were asked which medical education journals they had accessed to assist with their teaching technique. Fifty-two percent reported they had not accessed a medical education journal or read a medical education article in other journals. Of the remaining 48%, just over half had only accessed medical education articles in anaesthesia or general medical journals, and just under half had additionally accessed medical education journals.
Barriers to use of medical education theory and evidence
The perceived importance of potential impediments to the use of medical education theory and evidence is illustrated in figure 3 . The most highly rated impediment was a lack of time given other clinical duties.
Subgroup analysis
We speculated that recent graduates may be more engaged in teaching and use of evidence and so compared recently graduated anaesthetists with those who had practiced for longer. The only significant difference was a higher interest in improving teaching for those with <5 years of practice compared to all groups with more than ten years' experience. Similarly, respondents who reported a greater exposure to trainees might be considered more likely to be interested in applying medical education theory but analysis based on this did not find any significant difference between groups.
Subgroups indicative of a greater engagement with medical education theory and evidence might be expected to differ from those with less engagement. We looked for any difference between those who had accessed journals and those who had not to explore this further. The group who had accessed education literature was significantly more satisfied with their teaching performance, rated it more highly and were more interested in improvement. They also were significantly less likely to find medical education theory and evidence unnecessary, difficult to understand, or impractical.
Analysis of free text
Respondents highlighted many of the issues anticipated by the questions on barriers to accessing medical education theory and evidence, but in addition identified a number of other issues, including a perceived lack of application to apprenticeship teaching, lack of direction from ANZCA and a lack of interested peers and role models (Table 2) .
Discussion
The response rate is lower than the 30% which is typical of internet surveys (Sheehan 2001 , Shih & Fan 2008 , even after adjusting for anaesthetists not involved in clinical teaching. Although our respondents represent 8% of anaesthetists in Australia and New Zealand, which would be a large enough sample to generalise to the population, the low response rate introduces the possibility of non-responder bias (Dillman 2009 ). In comparison with the population, our sample contains more experienced clinicians and more females. One acknowledged reason for non-response is a perceived lack of salience for recipients (Sheehan 2001 , Dillman 2009 ). It is probable that respondents over-represent clinician interest in clinical teaching and use of medical education knowledge rather than the reverse.
In an ideal world, Hammick's hopeful assertion quoted above would be true: providing information would be enough to lead to evidence-based practice. There are multiple examples where educationalists have synthesised the literature into a more approachable form and placed it where clinicians could find it, either in the general medical or anaesthesia literature. For anaesthetists in Australia and New Zealand, a review in the Medical Journal of Australia highlighted key elements of evidence-based teaching (Conn et al. 2012) , and in the anaesthesia literature, a review of the implications of recent developments in educational theory and evidence for teaching in anaesthesia has recently been published (Bould et al. 2012 ) .
Unfortunately, approximately half our clinical teachers reported not having read an educational article in the literature. This is indicative of a surprisingly low penetration of medical education theory and evidence into our community of clinical teachers. As we have not measured actual practice, we cannot rule out the possibility that teachers have unwittingly using evidence-based teaching. It is possible that the educational impact of short courses and workshops will have had some effect. Nevertheless, we think our results confirm the truth of the following assertion from Bould et al. (2012) :
"Many clinicians in teaching hospitals have received no formal training in how to teach and base their teaching methodology on intuition and their own learning experiences."
Similarly, the BEME collaboration and other efforts to provide high quality synthesis of the literature for medical teachers do not appear to have had a direct impact in our context.
As far as we are aware, this is the first application of knowledge translation theory to medical education within a postgraduate specialty. Based on our results, the hypothesised medical education 'knowledgepractice gap' is a reality, and the production and synthesis of medical education theory and evidence
have not yet adequately addressed the issue.
Application of Knowledge Translation methodology
The 'knowledge to action' framework has been proposed as a theory-based guide for knowledge translation interventions (Graham et al. 2006) . In this framework, efforts to produce and synthesise knowledge tailored to the needs of clinicians engaged in teaching are a necessary requirement. However, additional practice-based interventions are required to support uptake and sustain the use of evidencebased practice. These interventions must be based upon investigation of the factors facilitating or impairing implementation efforts.
Previously identified barriers to participation in faculty development aimed at improving teaching may be of relevance, and these include: Our results are consistent. In particular, inadequate time is most strongly perceived by our respondents as a barrier to accessing medical education evidence. Rather than questioning the quality of medical education evidence, most respondents were unsure of the evidence quality. This is understandable given the lack of exposure reported. It is encouraging that many respondents were interested in improving their teaching, recognised it was a special skill and thought their past learning in teaching insufficient to their needs, as these provide motivators for engagement with any intervention to address this need. Positive outcomes of participation in faculty development that can be emphasised to doctors include collegiality and personal and professional growth (Steinert et al. 2010 ).
Planning KT interventions must take into account a key result of our study; the frequency with which clinical teachers approach colleagues for advice. Unfortunately, with the low penetrance of medical education literacy into the teaching community, there is a risk that the advice currently provided is not evidence-based either. Similarly, the quality and content of education workshops and short courses is of great import when this is the primary method clinical teachers are using to improve their skills.
Recommendations for interventions to improve engagement in faculty development
Utilising the knowledge to action framework, we have identified a gap, and begun to discover the barriers and motivators of knowledge utilisation and desired behaviour change. There is a need to elucidate these factors further. The identification and synthesis of information can also be advanced. Reviews such as those highlighted above provide a base, but further refinement of information relevant to the particular learning context of our clinical teachers to ensure alignment with the structure and outcomes of our curriculum design is required.
It is interesting that attenders of faculty development efforts have reported overcoming the same barriers to participation as those reported by non-attenders (Steinert et al. 2010) . Strategies, therefore, need to be aimed at both decreasing barriers and building motivation to overcome them. Possible strategies are outlined in Table 3 These interventions would also address the need to build the relationship between the clinical teacher and the educational provider identified as supporting adoption of faculty development initiatives (Skeff et al. 1997 ) and the perceived lack of direction from ANZCA reported in our results. In addition to these interventions aimed at encouraging participation, which would fit a traditional continuing professional development (CPD) or faculty development strategy, specific KT interventions ought to focus on the system in which participants work. They include force functions, social influence, and reminders (Sargeant et al. 2011) (Table 3) . 
Conclusion
Our results indicate a medical education 'knowledge-practice gap' does exist in anaesthesia in spite of the increased provision of medical education theory and evidence in an accessible form. It is likely that the teaching community in anaesthesia in Australia and New Zealand is not unique and that other teachers in health professional education are similarly disengaged from medical education knowledge. Knowledge translation provides a framework for developing further interventions to extend and potentially increase the effectiveness of current continuing professional development efforts in this area. Table 1 Demographic characteristics of respondents and population
175 (48) 189 (52) 364 (100) 4618 (100) Time held FANZCA (yr) < 5 43 (25) 15 (8) 58 (16) 1324 (29) < 10 34 (19) 28 (15) 62 (17) 983 (21) < 15 33 (19) 28 (15) 61 (17) 703 (15) < 20 18 (10) 31 (16) 49 (13) 467 (10) > 20 47 (27) 87 (46) 134 (37) 1133 (25) Gender Male 109 (62) 111 (59) 220 (60) Lack of opportunity Time  There is a lack of protected time and service provision imperatives are by far the main issues. Inertia  It's hard to change old habits and learn new ones! Low priority  I have never made it a high enough priority to understand the theory Lack of support  At my institution there is no encouragement to be trained to be teachers.  Financial sacrifice Isolation Lack of interested peers/ role models  I don't have much of an 'educationalist' type of support network around to bounce ideas off etc -I really appreciate when I find someone with whom I can do this, otherwise I think about and try out ideas on my own.
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Difficulty accessing literature  Medical education journals and literature are not particularly easy to access through our hospital library Table 3 Interventions to improve medical education knowledge translation
Traditional CPD Strategies Examples
Increase recognition for teachers  Designate 'clinician teacher' and 'clinician educator' roles (Bould et al. 2012 )  Institute awards celebrating teaching and educational scholarship.
Increase support for clinical teachers  Establish an 'Academy of Educators' as a community of practice, facilitating role-modelling, mentorship and collaboration (Sherbino et al. 2010; Willcox 2011; Royal Australasian College of Surgeons 2014) Ensure courses align with the learning principles and frameworks outlined in the curriculum  Provide resources and educational support to course organisers.
 Build links to bridge enthusiastic short-course participants to university postgraduate courses.
Maximise ease of access  Explore the efficacy of online delivery of courses in overcoming scheduling and location issues (Cook & Steinert 2013) 
KT Strategies Examples
